
ENVIRONMENTAL PROTECTtpNAOENCY..

Llangoll sn Landfill May 4, 1976

/ .'•:i;
Larry J. Miller, Chief K ORIGINAL
Hater Quality Monitoring Office, S4A (3SA60) ««
James F. Manwarlng, Chief
Hater Suppl> Rranch (3HP30)

Attached are the long iwalted for^results on the Llangollen Landfill.
Unfortunately, they probably will not help you nuch In attempting to
define the extent of the problem.

I suggest 1f you need more specific Information that you request S&A
to Investigate the problem and collect additional samples for analyses.
It appears to roe that a different sampling technique should be used to
further concentrate the pollutants In the sample.
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' Ui\IH::^-'ATi:"i:-'*'ir;ONMi:NVALi'ROUCTION AGENCY
I

Sl'BJKCT: Kvv..; •-.••.' :.,:. U:;:llj; l̂ 'l. l,r-,ci<ill DATE: April 25,

KKUM. ''--E '••.'.
I Labcr;.trry fh.iof
i
i TO: Larry Killer . '
1

,-r '
Tii-lU: Orte-rlc Villi, ,:r.

i Dirc-ct.o."

The encirre-! !-cp:rt. H'cr. L'M.CS barren describes our fir.diTGS
samples fr::>i li.i ^ia^etiljor. L̂ '.di'ill. I'!'.? cample f a:-c dosr.-ibc-d
as i'r..11o;;£i

AFO
•,t';..:ay ~

Ar:r.-:l-,i, V.-r.icr Co. !.]ir,-:ii-, -iel'J Well f
OwraVo'J !ici:cvc-y lv'11 «t
Oj:-:';.U"i K^ovtvy V.c'!! j;.

/.t, stau-:! !.y Kr. D.v.'ron. there- M-e no :U tcctaUe crr'-'iic
in the ta.-.rik-.'; ro.;;vc-!, A sius!'. Icrsr dviocvion limit t-cv-id be
utaaitifl-i by :i.?.:.r.r a r.ic.". :r.rrcr E;L":-.!O an:! •j.-iiip the X.M) .-CEinr,
for ccncc:.-,r£-.i::-,. If •.:;:.•; vcul"! It .Jcrlr.-iM.r . I v;c..;iJ sure-it d
5 pallcii EM.:.IC st ssch lo;.-;'..i.;:i.

I diccv.i-rr-! thin riUi'.::.:-. v.-J'J: Grcr cr. Tuc-cdirV, A?r:'l ?'l. 1
a:;!:ocl hi", t;: fir.d cut J•.;?,: vi.at civ^-.ir c;r.pcu:id.= ;;c-rt t-jr,.'i;jtc:l
sir! v.'hiaher it vould bo ;.dv;cable to

-i' '-I!-: I*!'

Janos W. K!,i-kc
UburaU'-y Chief

Jv:-:/jr
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UNIT LD STATES ENVIRONMENTAL PROTECTION AGENCY

suiijl-ci: Samples from Llr.r.rollen Landfill, Da. HATE: April 27, 1976
,

Ban-on , ".,. .;,.„

ORIGINAL
TO: Jar.es V, Marks A/;. ' (Red)

Laboratory Chief!." "

liters ol' cncli sample were extracted according to«iJiF'''»
procedures fcr CKXI3 ar.ajycis c." cjvanios. In addition, an aliquot
IMS tako.i I'-'r ccio,- U;-tt a.-ocr-Jir." to Odor (Sec. 136) Standard Methods
uciHi; i:r.-J:'i'.:v."J c.-̂ Jcr. Tr.t c !-.:;,• cdcr this'.. ccu:.d be detested v;as a
nnt.'.:vni i:.:.-.ic. phf.T.'li:- type cl oi:r f.i' cVjtsyinf plant material.
Ho f-rv.c r-".:;;.cr;l •;•;:/: ;;e:-r r.cttd.

cf the: r̂ pi*;: by GC-KE at a strcitivity level ci'
30ppb )r.o::;l pv educed re dr-tecinUc- err, -..'.:-?:;. Ki:s scnrches at thn
jr.rwit. it:.i c'1 .•.:! i:.c si-ir.!!' phenols ur.d chlorir.iits'l phuicls
produced no

Vie have recc:.t.:y r ',:.:•'.'••,' vtilir.ir.c the !ncre efficient X.".!)
as a neans c.r tr:'.r.piv:|- cr,-ar.ics frc.r, la-fe vc-liir.cs cf val.er.

Tills aVlnvo no TO nt -•!;•:;• 1 :••;;•::•

We would }i :•:(.- 1; rt-pa.-.;afc this IccatiM utUislnr this prcscdure
to Ins'ore, ::.f ti-.cro rre pr̂ ile:'. c:̂ ar,ic cc:npc;wdc present, thc-y will
be obtainri-J f.t dtr.t-icuUf level.-.

JB/j...

ARI 00 I 71*
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ENVIRONMENTAL PROTECTION AGENCY ̂

•Llangollen Landfill - Hater Sample Analysis February 23, 1978 :S.
"' '

Larry S. Miller, Chief .
Hater Quality Monitoring Office, S&A (3SA60) '

Orterlo Villa, Director OKlGINAI
Annapolis Field Office (3SA20) 'V!'

Please handle this request as soon as possible.

Attachment
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ROUTING AND TRANSMITTAL SUP

lii NOT ti'.r llii'. Imm »!. u lir.rilKI) nl »|ipi(iv.ilj, ijnifivrirm rt,,"l f.
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UNITED STA1LS ENVIRONMENI -U PROTECTION AGENCY

: Lla:-.,vlle:'. L-,n,:fii.l - Katev Sample Analysis DATE: February It, 1976

FROM; Charles 1.. Klccman, Staff Knginccr/r// / // ORIGINAL
Water Supply liranch (3W1-31) {.(&•.U f~-̂ ——. |Re(,j

TO: kirry S, Miller
Water Quality Monitoring Office (3SA60)

On Thursday, February 12, 1976, 1 collected four water
samples fron wells in the immediate vicinity of the Llnngollcn
landfill, New Castle County, Delaware, I then personally

^̂ ^̂ ^̂ ^̂ ^ delivered thei:, to .lanes W. Harks at the El'A laboratory in
INTLIilUVISIttS ROliri: Sl.ll' ^̂ ^̂ ^̂ Ĥ Annapolis for OC/M.-i organic analysis. 1'lease accept this memo

/ / ^̂ ^̂ ^̂ ^̂ ^̂ B as a fonvil request froir. the Is'ater Supply lirancl, for the above
"'Vll- Q.lllll _ ^̂ ^̂ ^̂ m̂ mentioned analyses,^

TO;

3SAOO Director • ̂ ^̂ ^̂ ^̂ m T|,t, sn.,,lln, ,,ul orpanic analysis was recor.nended by Chris
3SADO Deputy Director
3SA10 Wheel inn Fu-ld OfHcc

SSA30 Environmental bniuriicucy lir
3SA.10 Air Quality Monitoring llr___
3SAbO Water Quality Monitoring Ofc_

Other:

I'.'c- have not supplied a deadline date, for the work, but
^̂ _̂̂ ^̂ ^̂ ^ we would appreciate response as soon as possible-. Jim Marks

INI'° ACIION ^̂ ^̂ ^̂ B̂ suggested tlmf the.- ainiysis could begin on or about March 1,
and I indicate,; that this date would be acceptable.

Little, headquarters council, in anticipation of a possible
enforcement action under the Emergency Cowers section of 1'L 93-523.

m->0 Annapolis Field Office ^̂ ^̂ ^̂ V̂ A l)c'sslblli Jw.ineMil hazard e.vlsts as the groundwater being with-.»A.U Aiinapous ——————|—————|——————— ^̂ ^̂ ^̂ _̂_ drni.n fo]. jj.j,,,.,,̂ , va,el. in uhc nL|11.,;y Alnoco a^ic.tl _(irpi am,
private: hoi.ies is bullcxvd to be- contaminated with orpanic
leachate froir the l.lanpollen land fi .11.

Action Completed Hy;

Prepare for signature of _

Hot urn for file

Circulate _.

A R I O O I 7 7 ^̂ Ĥ AH100I78
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TD: .'.'. C, V!s-.-.i DATE; March 1C, 117C

TK?.'J: John Cr.ir, ;
KikcAprar;...^ _ ORIGINAL

FROM: Andrew A. Li
Ron Stoufer

SUBJECT: Report en statistical analysis of groundwatcr quality data
from the vicinity of Llangollen landfill

At a neeting concerning changing the Llangollen sampling program in Mr.

Vasuki's office on i ebru.iry 19, 1976, a suggestion was r.ado that before any

changes are nad-j :'n the sampling program, wo should determine what the data

are telling us so far. Hika Apgar showed data plots drawn by the Water Supply

Group which cleiMnT.trated that the water quality indicators arc showing con-

siderable variation and a few showed apparent trends whereas trends in others

were difficult or impossible to sea. Sin:e the data are quite variable, Mr.

Vasuki and others felt that a statistical analysis of the data should be

done to cirterai-.c objectively what significant trends exist in tho quality

of tho grouadtja'.tr and to e\ Luato whether tha grouiidwater quality near the

landfill is Ett'.:'.: g better, gc-ttir.g wcrse, or whathsr it has stabilized.

This RC~O is a vorort of tl.e results of tho statistical ar.alyr.is. It will

not attempt to r.ivo a hydrologic interpretation of ti.c results.

K7HODS

Hike Arg.-:1 r,;-cc:iTied thi wells to Ic included in ;:.•:• aiialyr,::. including

'.-,!« 1 i, ̂  -I *' 1 -^ •• - 1 - >. , IN,', J.t,'-.l v »•- ., j fci'.: . "

/ 1 R I O O I 7 9



Ar.ccc'a &r.i Artoria:.1.- will: ar.d Arr.v Crack a: a pair,: dcw-nstre'ari frĉ 'ttie/At
, (lied)

lar.— ill ir.i thj :;:.vr::.ir.;n: recovery discĥ rgr.:; to ttv: stream. • - -

Kike Apgar £<!les:ed tho chemical parameters to be analysed. COS, Cl,

N.Hj-:;, Fes, and TC': ware chosen because they are gross indicators of landfill

contamination,, and pH was also analyzed because of its influence on metals

concentrations.

Andy. Liu desi^no:! the statistical analysis r.ethods. Mr. Vasuki originally.

sujccstod that r. time-series analysis be dons. However, that method could not

be applied to the data available because the time interval between samples is

often not equal, In fast, frost a circle: sampling station, the saraplins inter-

val r.ay range f:c:. daily to weakly to monthly to quarterly. After studying

the available d,y;,-., Andy doveicped a method applicable to it.

For each stripHr.j station, each sar-.plir.s dato was asiijrisd a day nuaber,

with tha fii'st rar.ple bei:;£ day 1, a sample collected V days later beinj day

6 and so on so thft the dsy r.»r.bsr rorrc3.ante;' tha nur.ber of days since S3",piin£

be£an at that lcd'liiy. 7he ccr.cor.tration cr one of the che.-ical parasctors

(e.£, Cl) was "flc':tcd" (i:i the calculate:) on the y axis versus the day

n~:bcr on the x ax:.s. In this way, all the available data for that parameter

ward "plotted" vwi'-us the day number for each ssr.ple. The object was to deter- •

nine if a coritis.'jii.c tvur,- was ir.dicattd. Therefore, the Lest straight line

was fit to tha pii.Vs by tl:e >;thod of least scu-ires. Thcr. the l:ypothesis

that this strair'.t l-'r.-: 1.2s ssra Elope v;ac tested, If the dope wss ciatin-

•tically sii;i;i:"if•.;:'!;.' dii'fci'cr.: :!;a;; zero, '.l.cn o s.'gnifjcciit trend was ir.dicated,

A R I O O I 8 0



Pa.-
' (Red)

ti'hothor th'.: ?i:co of the ro^rosiian iir.-; was statistically significantly //""

different than :-:ro ws iEtcr.-ir.ci by applying a t-test. A r was calculated ty

,C:ir>". error ci estimate

The standard error of estimate reflects both the variation in the data and the

number of samples. If the calculated t exceeded the critical value of t (in

a table) required to show that the probability of achieving the calculated t

by chance was lass than 11, then we said that the trend was significant at

the 29P& confidence level.

Fron visual inspection of the data plot graphs, it was apparent that some

of the wells (especially recovery wells) had very poor quality water when they

were first piyr.ped in Into 1973. Durir.-; continued pulping, the groundiator

quality rapidly :~;rcvoi into isid-I9V<; whan it sftcaod to level off. If all

of the c!ata is u.••••;; fcr such a well ar;i a straight line is drawn, a sharp

decreasing trend ••,-;';! be indicated, KoKeve.r1, ;l,is trend was s'troiî ly influenced

by tho rapid i-.pr-iV/.Tier.t ir. ti.a first few r.o;;;r,s of purr.pir.i; and is net repre-

sentative of the <iu:-iity trends within the last year which are of the greatest

in.p;>rtar,ca for ou" c^rcidcration of what as hafpenirij; to the groundwriter

quality at the la'.d''ill nw. Therefcro, if a trend (cither incroisir.- cr-dc-

creasir.ji) was indicated by analynir.^ all the data, the mat had was repeated

usin? or.ly data crllo:'.ed since'July liV'i.

IU.-SULT3

Table 1 i':, n r.-.!'.:l?.t:'t:i cf the riL'jlts obtairi'.'d fro;.i tho statistic-il



ir,:;:a:ii, i:u •.'.-:•• :; giv?:.. The c • p-v is an indicator of the rave of cr.i?,;«

in r.-/i,'c';y. ".';.•: .".!::••: •„••:; .rultipli-;.; hy SGD days/yr to citair. tha rite, of

change pc-r year that i:; listed. I: c-.ust be noted chat exploding a daily rate

to a yearly cr.-; r.u'.tipiiss ar.y error in the daily figure but a yearly rate is

.^useful fermentation. <: Ol|«

The trends mint be put into ccnteir: to answer such questions as,*"Is

the croundwatsr ci;ality still bad ever, though it is getting better?" There-

fore, frcn ths c:u3tion for the least squares regression line, a concentration

for each parameter a: each saspling station was projected for February 29, 1976

and is tabulated in Table 1, EocauEo of the variability in the data, this

projection is ar. ;:pprcy.i;r,ation. It is a better Eporcxination when a lot of

data is available, a poorer ajprsxiir.atisr. when less data are on ha;:d. Extrsse

data values may pvll the regression line- up cr dawn esascinlly whin the na?.bor

of samples is s::.all. .'.I'.haugh the projections sre appronkations, they do seen

useful to cbtai;, en estimate cf a reprcsentstivc concentration that is not

confused by wsri'.er inf, if tho data value is just a temporarily hk-h w low one.

Tables ? ;.t:d'3 sr-s su-.-.iricc cf t!:e tronds. Table J sl'.ows trends apparent

when all the data is use;! and Tcble 3 shows the trends determined frcn the data

collected EIRIC Jv.ly 1, liV'i.

Figures 1, 2, 3, aid 'i are intended to give a spatial view of the trends

sr.d projected c-r.-.mtrritior.j.1 1'irjre 5 sho'..1;; the locations whore scr-.c arbi-

trary water quiliv.' li'r.i:: 2r; «:•:••;,!•:;; by the urE;»ct'ji coticcntraticr.s.

f l R I O O I 8 2
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\ sirr.lfi::'.: :: -r-2:Lr.,; -rcr/l,

?-.::v.r- >:.-'.

W 2_______I CSC use tisc
CSC I X X CSC

X
X X

CSC CSC HSC

RH 6 N3C use N N X
i;sc CSC i:sc CSC CSC
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29 cs: t;sc X
X X

N 'X X
Xclis 70C soy

22 esc c?.:
H 2 cr_ I cs:
KS :;sc X X

;:=: X
Gl - xx CSC CSC

v Xollr co;. c; _12L
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ssc CSC CSC

A:— X

A R I 0 0 1 9 3



P.-:::vor" »?1L^ 1

?:,'. \
.. - - ,

R« 5

P.H 3

RW "

F.W E

EX E

2V

23

r~
31

S3

Ksnivor '.:•:• Is
„ '

,.3

,,:.

ii 9

ei
?•;:•.•!'.' "clln

.......

L.:_;::

coo

i:s:
NS:

" N?:

:;s:
"/
NS:
::3C
' NS:
\

NS:
X

i;n:
NE:
i;:-:'
:::•.-
!;;•:

:.::
::::

-:.;

::sc
•:«'"
::;c '
IfSC

!oC '

use
::?.:

' :':;:"
NT:
!.-;:'
KS:. .... ...

::-:'
\
i-^->

:::••
::?:

.- ' ̂

-.:•:

c; -

:;sc
'::-"
X"

i:s: "
NS:
X
::sc

\

:;-
V"

• •

jjc;

,..,

::-.:'
:;--
X

,.,.
,• - ̂

^

..-MK->-:.'.

;:sc

use
XT
X
^

X
NS:
KS:
:;s:

" :;?:
X
-.

K£C

' :;sc
\
X
!:?:

:;.-:
::-:•

X

re

t;sc
X
use
X
use
X
use
s
!:se
t:sc
NEC

nr,:
V
X.
,,,-,
us:

,,,.
,. .„

.„,

TCC. .

"X

NSC
- Nw — .« .

NEC

NSC

X
!!3C

NSC"
\

_ n

X

— >.

_-

use
_.'
::sc

:•:-:
::••:

Afirl C

. .303

'.

. '
_..... .

. —— .. . ......

._.....

.— _ .....

...... . .

— • •

. . .... .

.- .. .

-•

. . .

•

10 m







—/






